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h liZiiPFmrcS, o £ =&teW& u -if - iMdi 

[jBfc^H] Fe, C u , A 1 , Ti, Si, Ni. 
Cr, Mn, Co, Mg, B, C, V, Nb.W, M 
o, Zr, Ta, H f <7) 3 *> 1 S^fcJi 2S]iLh^7C* 

M^KtiM, £>£u(i. c : 5Sfi%!iTK s 
i : 5SS%OT, t5i.XfVb&£.£r>X\&Zt>\ZCr, 
Mo, W, V, Nb, Ta, Ti, Zr, HfCO^l 
S^^U2StLhS:aaa#*. SSFe, Ni, CoW 

3 *> i mttdi2M&±?mmtmm±^mmzi!;t 

iiWffl«tK^WMIt t < 

o-5o %wiEHtj. h mmm#mmu> , 
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mm n &mi> l < smk^sw 

i 0 & 0 , 10-15 %«DRHfc:fc£ - 1 

[tl*if2] &giL<te^*>*>£-&»**i. #x 

t, l < t>%&z.t&¥mb-t&mt 
if i ^m^m^mmm^ 

[ 3 ] t L < ii^^ & & *ie 
i 0 * 0 . tt^gtf 15 0 5 7 ny&T^l^ 

1 sfcfcfi 2 tfEtMsSfflmfrSfk 
[11*114] &giL<Ji-^*>£>3r&»*#. F 
e , C u , A 1 , T i , Si, N i , C r , M n , C 
o, Mg, B, C, V, Nb, W, Mo, Zr, Ta, 
H f « 3 h 1 fctt 2ai^±(07C*i: JBUOTJBW 

^ttitmmfr^h z b mmt-f&tmm i & 

[||*TB5] iItL<li^^^&»\ C: 
5S*%JJIT, S i : 5M%OT, tJilX«^tio 
Tt^ttCr, Mo, W, V, Nb, Ta, Ti, Z 

r, Hf*)5%i8*fcti2«£t±£a:i:-£*. agpF 

e,Ni, Co^^ia*£f±2a&±07C«hl}g 

m. 

[ii*TB6] mimi%^L5co\^tiMzimco& 
m %> i < {±£&a» »* z urn ± tz nnm> u > r 
-bM& iwrn imiiix *)fm tawmti z t *m 

[ii*3i7] fmm^Lmz^mnhb^^ 

-4S«%TS)ot , mMmttzwmmizJU 
m^tt z b zmik-t&mmeiizsmcDmm 

[fl*if8] »*£-#ffib&£J9j£J£^SfcSfcfc 

mtfz^-t yy-%±mi3 o o^ott-msltss 
-si^s-rs - 1 &#att-sti*ii6 £fcti7fc:feft 
[ tisifl 9 ] mmzm tm^ i> l < imimmmi 

v|-; : )V;|'H'a'I'- l -crt&$S#*o»^B<9K» 

cn*ii io] ^st t< \±^m^tchmM±^x 
mmmzk^xfc^Kizm±wm5 o o s ?uym 

*ifl 6 &n L 9 « i 



(2) WH2 0 0 0-1 53392 

2 

j^gt, l < ii^m^x-ht z b mmb-t&tmm 

6 £\, ^ 1 1 0 <7)V ^il*H^iaSO P^fflMMfWffi^K 
[000 1] 

[0002] . 

[1M*cDSffi] mmza^x. isjfife&nxti. 7i^-Ai> 

-fb-A^sx^^_^go*ig^fflv\ imm 

* liTftll.t^D I Ttf-TTfi ff U «W 

20 [0003] 

[^BJ^»^LJ:5i:^l>ilffi] 

[ o o o 4 ] z<?> x o %mtm*mt& v~^r~^ 
30 $ ti h mn<m&ifii& <^oT^pffi3xh^±#^g 

[0 0 0 5] ±tz. 7 < ^b^WM^^M 
mb Ltzi -^-mmnXTl±. y a =7-vA*e%m 

mmmz rkx m v t a m * ox ^^jf 

[0006] 

40 [^Hjtog^] *HHJ3(i. _hiet^^*wlSlit#g L 

-if-mmujib mu&eym^y^-Tm-tz t 

^r&i±t ^p^x nrtgt^s ^m*sft« 
®*m&hzb*mbLx\^> 

[0007] 

so [igs&j»^s?ttoW5] *^cffi*>sra«ffl« 
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&»mm . 11*11 1 tiaa lx^^ohz.^mll 

1 0-1 5%«IEfflt$)§^^tL^^i;&#iti;LT 

mmm^ftm^w^m^hft^mm. lx 

[00 08] -5-LTs *S6BBtffi*)4 W«ffl«BS*tm 
«»ftffi«^fc^Tii. ff*if 2tlE«LT^£ i 3 

9 & D , ft^Kgtf 5 0 0 5 ? n yOTWJf ft^JB t L 

5. 

[ o o o 9 ] [hi t < . *%mmbm&mmmm{ 
nmmmiz&^Ti*. immsizimix^ix-) 

* o , i5o;?n yjammj^s t l < 

[ 0 0 1 0 ] < , *56HHt^Sl*lSfflMtS*«SI 

K&Ktt^&J&^fc*©***, Fe, Cu, Al, T 
i , Si, N i , C r , Mn, Co, Mg, B, C, 
V, Nb, W, Mo, Zr, Ta, Hfc7)^ia:i£ 

6$r*fctf)i:Lft£i:*W»i:l/0**. 

t, ^JRt>L<l±^*»fe=5:S«*!& J . C : 5M%tl 
T, s i : iiitX^ti-aTIiSfet: 

Cr, Mo, W, V, Nb, Ta, Ti, Zr, H f CO 
3 ^ 1 Sifcti 2 SJUJ:*SSi:^SSg|5F e . N i , C 

&&ti&^miir$>%& h^bLtzZb Mmt L*tv> 

[0012] ^HHtffi^S^^ffl^f^W^^it^r 
11*116 KiEKL-O^J: 5 fc, IfitHl&^L 
5 « v ^ii*HcfE««#« *> L < 

^mttzimm^u >y-bm&iw& imzx vim 

LfcSfflSSfS =fc -5 l/ZLfzc b *W&Lb Ltt^„ 
[0013] -fLT, 3(s:56BHt«*)Sraffifflfi8SftffS 
^Sm*ffi^fiS»(ci3^T{i, ff*ifl 7 KfEft LT 
^& J: 3 Lffifc J: y)f&B*t& btWU 
>y-W*1-)Vt)Vv-X&<7y%WW >¥~Xh *) . 
WMzttt I ^Jt^ 1 - 5 fiS% , # £ L < {i 2 -4 
S£ ' ' ■* - . i^hj^-J J l^J-V - n f - 

[00 14] |5]t < , *l6BHfcffi*)4 ra«ffl«BlfftSW 

OlIMslS^fcUT^ 11*318 tfE»LTU£ J: 3 

3 0 0 "ClitTT'SD* L T M >¥- 
g£2 5~5 0%fcLfc&j£tSLty^ 
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[ 0 0 1 5 ] Ht< . *H0J1tffifcS«fflm#c»4 

eosmmcamtmizis c vm , mm 9 ttE» lt 

[ 0 0 1 6 ] Rt < . *^BJt«^S^fflMfe*»4 

toss*s^»Miai tis t± , ii*n 1 0 ti s« l 

iKSt i o Tft^ftfctt*^** 5 0 0 5 ? nyUTO 
«#£Mt> L < [2£&t&*?J> 5 i> f> b 1 tz c t £ #8 

[001 7] M' ^muti 'Ztt&mitt&ttn 
^fm^mmmizii^ ■■■:al miimi 1 izmmi 

ffitito-cff^^/ift^&Sl 5 0S?ny£lT^ 

l < (±^«T*i> tot b mm I 

20 [0 0 18] 

54 l-tz X 0 . #S t < ^ =5r § »*W«MSft 

cfcO^rD. f^MWlO-SO^OMCft^i, 

xcommmb ixmrntt z b tcj; 0 . rasjnitu 
ra^sfLrt-caRstts ; 1 1 * 4 ot\ ®mrmx. 

30 [0019] tfz. ffimm±t>mmizm£Lx\^tz 
tbm®mi)mmmttzift\ l ^<vb%&<vx\ 

bt**). ir^tfc. tmcof^m^maxxii 
[0 0 20] ^LT. dfOia^ffl^-HJ-itiOtt 

s ki± , iwa*^ 1 0 %a±xh &i>nbt& 
zbtmt L^t\ msw^mim^ 0% «t 0 
t sss^fif s i 1 1 ^ -5 r t ^ < % 1 cdx\ 

40 uzbbtzh* Ltztfnx, ^mm^mm^mim 

Jil 0%£Lh. i^iftL<i±3 0%J4±fct-£<WJ: 

i t s&w t^«t5o %J4T tjfp t h h , 

[002 1 ] *%3J!^ffi^l>SjSM^#cWfi(Cfc^T 
50 fc*ST^ h^LX, fMtm • i ' L l i i* 5 5 0 0 5^ 
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uy^muz <o , &&»*<oft*&g# 1 5 0 s ? u> 

1 0 022] i&mzmh mmmmmn -<? 
mm&mhi<ii^ikfyh%mm\ Fe, c 

u, A 1 , Ti, Si, Ni, Cr, Mn, Co, M 
g, B, C, V, Nb, W, Mo, Zr, Ta, HfO 
5 *> 1 «t^(i2«l2l±«7C*tS&Ji^SW^t 

*\ C : 5fii%OT. S i : 5fiS%OT, fc«fctrt§ 
-^tJ^TJiSfefcC r , Mo, W, V, Nb, Ta, 
Ti, Zr, Hf«o*>lS^fc(42«ia±S-^t:iE 
tTiSS^v^ SgPFe, Ni, CoOohlMttdi 

2 ai^±«7c« t sjiJ:^ sim izi^ ±Kh T4m& fe 
%hmm^im%umz%iit><m&£fti)[i 
[ 0 0 2 4 ] mz, isu&ftb-t&wfft umjm 

[0 0 2 5] C : 5MM%ttT 

Xfo 0 > MniB^fS^ § coi*d_h fcaas#* i . 
Lip L , assjKJSM-l. fcJBK £ 9 , *>o»£iST?)S& 

[0 0 2 6] Si : 5MS%OT 
S i(iI£*^fiT$^§7C«T"J>D, f-flffiJllX 

<rjmtti&*imi- u>u issues* 

X\ 5Sfi%OTkf--£,^Uv\ 

[0027] ^wnmbmmimmm^mm 

ft I &(-J iiu'Jl 1 fvl^V.i 4 Itl 1 

TCM&P^Jnl^fj^^kk^ 

isMr izim $ti& fn^mcoms ^<ti^;t^ 

[0 0 28] ^LT. Ws-MZmRLWiZ &h 
%av\A y-y-tf*i-)V*!:)lu-xJk^WU 
xm. mMzM-tlM^Ai>n^5mA%. iftL< 
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^«&2-4fiS%tt-§^'J;'9fftt<. 
[0 0 29] A-^ y^-te^^Hr/I^n-X^ 

U^k L7t«o(i. 7jq§ttww 
y-f—Xh 5 fcftjacJBf^iis J: tfSP^fetcj: & 

[0030] :?)/H>y-ii. «tt#rfcito§?*-*£i: 

Zbi>X'Zl, 

[003 1 ] ifc. t&^SrflJEflLaHiOJiit^rSt^ 
tffiJHLfc^'-'f y^'-^^*3 0 0°cmTT«UT 

^*>f y^-r^if^l^w^ y^'-sws^ 25- 

5 0%OTtt-|>^ s cfcV\ 
[0032] zwu y^-i±, 1 ^x-ftbf 

^ff^r 3 J; 3 fc-tS i t i> nlffi-C* S ^\ JF^coff AS 

[0033]4fc.A>f y^"-(± 2 0 0 o Clil±T*» 
L , 3 0 0 "CSrfii. I. kSa^jSSiSi t , 
30 Mfll*»t**«|ftIi:*S. Ltzt^X, affiflttii 
3 0 0°ClilTi:-ri>«* J #^ Lv^\ SiiMffllCaL.^ 

*s ><a yf-mmmmmm^fpTfmmizh 
ifrtmzLx&Kzttf&mizmixmtL^. 
[0034]-*, am >y-*%&cm&& t , A 

> 1 tz wmanrmw z fmmzzjtiM 1 & m^m 
*)Wt^tz3m&£ t h -r 1 1 *5 fefe, «ffm^ii*^ 

KftW^yr-^S^$€l>;t^Mtt<. 
40 StiittDjwsw y r-^JnS«i3 J; ^ 2 5 %r*> -6 

[ 0 0 3 5 ] 1 i: A>f y^_^4t 
tAW y^-^PffiLT^ft«^#c^W«LT Lsfc 
a^lfifc&OaSfc*. aD»ia«(±3 0 0°COTtt-§ 

[0036] fla*. f U yf -^m^n^^tzM^m 

k ^Btt^sw y^"-«^i 3 J: 3 i k ^nltb 
50 TfeS. L*>L. AWy^-^i&^|±fc^|B#t-T 
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m-mmtt^xh^x i w >?-com£tzm~f& 
xmxu±mt nm<mmm% am y^-sts 
*<0lf<0JSSi±3 o omFfc-r § - fc im& L 

[ 0 0 3 7 ] * IX . A^ y ^-^if^mtH LT 
T^$£#*«$^£tf)X«lS<0 5 0-9 0%fc3: 

§=t 3 £S$grt4 £ fc ^ . £ ± ot»ia#Lftra 

mmm^mmt . u-^-w^im$<am^fc fc ^ 

■ts. 

[0 0 38] m««^'5 0%J;D^ffiV^ 

fc , ^S*«5ift^^LTreoau*^iiStI-ri.«[B] 
fc&9 , mms&9 0%£ 0 fcffiv^ifflil^fcttfc* 
l?fc=5rl>x*/H:-^7^ < ^TMfe*£ft£ittfifc 
L T ffiffl t S V Mi [6] fc £ S . 

[ o o 3 9 ] *fc, «Bif**mLfc*^tt*iii«oa 

$€#364 t - V -if - 1- |) fc 

f#£<I fc ifiVS « i a it A ta^^SHSlfciBI 
£ fc (4SHJf & 0 , ^^*«i-Wiea»*ralft 

[0040] *«^(cffi*>s ^^ijss*tmwWKr 

ftfc±oTfls£>*ifcS^ia*5 0 0 3 ^nylilT^« 
«£g U < f jte&Kfcfrcfc S>t>e>b-ti>zbiPe$. 

*«S£U P—f-EEI^^^— f-b-A^ajcIf 
[004 1 ];it, 5 0 0 i^oyfc Lfc 

^m^^'^-t^o . ]y-^-msnzxmm 

fccOfc&S, -f-LT, ititiOl^HSff^^Bt^xb 
«fM%t A>$tL, ai H Q n 3A h<D±#HH*«£ix 

£ifcfc&§ 0 

[ 0 0 4 2 ] at, flfi^iSi^tfc^Tfi, Ailfc L 

< izs&p htzh mmmmmmiz ^x^htifzmx 

1 5 0 5 ? n yjJiT^^Sfc L < t±£&HkfCC 
feSfc^fc-fS^fc^T^, iiltioT, 
Eil U&B Lfc fc # ««^SC L , U-if-agSt 
fir <7) — if — b— A <7 SLR« !) I n> L U-i'l' 
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& SW> 3 S i <0 £ * . 
[0 04 3] £,IT\ 1 50S?nytLfc 

1 5 o s ^nyga«asTi±©*^aaij^«ft^'# 

CicDfcft. 15 0 5 

?nyOTfc-f£cW^„ ifc, J: oT 

10 SffiBtft, feg^LS ^ 1 1 % 0 . gPiftnx 1- ntmi 

[0 044] 

[^Bfl^aft] ^mm n s :4) fss*wftii, it 

SJi 1 {clE»tTV^|> j: 3 L < 
SI9*<^t*Sft J: 0 =3: 0 . -e ^^?L»^' 10-50%« 

^fisnic ^ l r « v —f-mmmz v- b- a# 

t ft v * t iO^£0^?Ll*lTSLRI*-rs ^ 1 1 =5: h e> 

20 ' IJ^tlll X i L 1 —V 1 JR4= i 1t+ 7 1 '- r 7-f 

asrm^^v ^ t -ri. i t v^mxfo *) , 

fo± f: SP D a D 3 x h Offi«^ HS-f - 6 ; t iSfBrffiTft 4 1 
s^Httt-^ LTV ^ v \izm&Mjmttmizi&.\i * t> 

30 [0045] %IX. m®2liZ§SMLX^&£lfc. 
0 - Mcm®tf 5 0 0 =^o y J^T«««#« t L<{± 
*nmkrM^-% hnkthztt?x^, y-if 
-ir-^jai^ff 3 z t mmxfo h t v ^ # l < ft 

[0046] St. 11^113 HIEatTV^ j; o ^ 
JKi> L< Ji-^p t S , *RS^*&* J: 0 =5: 0 , 
40 ft^Kgjfi* 15 0S^o y£lT<7)M8i&m i L < 

S*iSaa&5fs<0#S*vS!6 1 tT y-if-b-AO 

asit t -ts - 1 j^tgrj) <o , ^ 
a ^ fc **»rigTft s fc ^ o m t < mtvk^^ htzh 

[0047] Z^Ztt:. li*ll4^faatT^|,J;3 
(C. #«i,L<li^*^^I.W Fe, Cu, A 
1, Ti, Si, Ni, Cr, Mn, Co, Mg, B, 
50 C, V, Nb, W, Mo, Zr, Ta, HfcO^lS 
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[oo4s] atAzttz, mmi^iztmLxv^xo 

^ItKB^WSS^ C : 5MA%&. 
T« Si : 5S*%JJLT. feiy'Jl^ioTtiS^t 
Cr, Mo, W, V, Nb, Ta, Ti, Zr, H f CD 

5 *> i ai^fi 2 aiyji^jas^^sasF e , n i , c 

o«^lKtii2 aa±^7C* k KitX^ji 

^fLS=r*fisiA^^s*,<oi:^6;i:nj:o'c, mm 

[0049 ] l^e^.if-, t. n^mi^i Ml! ! _ , 

834, f!*E6fciEai/O^J:'3fc, HMSSlft^t 
5 «o v ^-f ix^Hcf aa«#S i L < & I. »*Sr 

Ltzmmtt «£ 5 1 Lfc*> , Utt&n kfi U tfytf 

; t t«ot, E&7cW3:i*niJiii 
§ £ 1 t i o , im^ti^f^mzm-^m&xizm 

[0 0 5 0] -f-tt, lt*ifl7tcKijLTv^j;at^ 
1~5M%, jff* k< (4 2 -4 

izt mmxh o -c#«& ^ ui y # 
ztitz m&mmmnmmmti z t mm-ch h t 
^omi< mtitzmm^fz t>zti.jw y?-z* + 
iv^vu-x^mwu yy-b-th zt (e J;^, 

£ *»^£-C^<gJ§ tfi= x s Z k s t v ^ # t 

[0 0 5 1 ] JtLZttz. ll5Ril8^fSatTV^j;5 

t. aj Lffiti *)fmt& k § wml^m 
y^-£A§W3 o o'c&fximLxmsju yy- 

g£ 2 5-5 0%k LtzWm&LXrs-i y?-*#&rt 

tkolz^i-ztlzi^x, SSSfWfl&ilSi-rsiiito 
=5: t> Wt-ri. £ k jEHIgT* 0 . S8A>f 
yr-i^I«^ttl» Zbl/ZX-o X&Kh L < 54 

7j£»«tlTf-£ t^k LT#ajLj®&tt£S3fflFfcA 

J>l>k^31 : L<ffiti/taS*^^^$^§ 0 
[0 0 5 2] Sfet^fe. ll3f<Jfl9tlBSLTV^J;a 
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1 0 

*-cmLTMfe*Ja^^*«^««SW5 0~ 
90%k^Si5 c^fet" § i 3 1 k t i o t , 

izi-t > > tic. i- -<f-*:-j,m-hm*&Mz'j? 

^hco^z-tizt ifflfflzte h k v * 0 # k < ftii/iJJ) 
10 [0 0 53] §fet^3t. 11*111 OfciemLTV^i: 

3 ^Mt L<izit^temmitfz<mmzx 

^Xft^ivfzikMim^ 0 0 5 ^nymx«M« 
t k< l±-^»*Tft 4 « k !> £ k t «t o T . m& 

mmn 1 m itz±$ mwBt&zmM i wu^-i. 

£ k «Tflg 0 . v — r - JPXtC^ t t t± r 

m^^-T^Ltzmmnx^d c\ k ^fgT* 

20 [0 0 54] Sfetafc. 11*111 ltlEat-CV^J: 

otff 4>tL^SA&g 15 0 5 ?ny£lT«iMIi) 
L^i^^fcT'^i^kTf-l^kfcj^T. ii-^fti 
^ff tii k^Jg Ltz k S ewBWBfltSSS* t Mz-tl £ 

mmnu- ■?-t"-j±coftM.mmmmzmz ltx 

x^^df'-t-^gk/i^SDX^ffo £ kifwngf fcs 

30 [0 0 5 5] 

[0 0 56] mmm 1 ) zcvmmmx-i^ m^t Lxm 

Mmtf 5 0 0 5 ? o y ( ^»g$ffl 3 2 * -/ y ) xh 
-oX±tzh TWnif- 3 SS% C - 2 SS% Si-31 

a%c r -mw>¥ exhhuxmm^M^mmL. 

Z<n^Mtt : 1 0 QmS.mz*^-)V*i)Va-xmim 

: 2~7SSi3^E^kT5^W^Uc 0 
40 ifrvC, i&Slfc L/C* : 18-3 0S*IP^?±Ak, 1 

o Lxmm ttz, z (ommrmz a mmm 

S) (±^lt=i^J:'3fctt2. 0-3. 5Ti-jfc. 

[ o o 5 7 ] mz, tkxmxff>M.mm*ffmM^mz 
x hmm* tit±t& tzfr, iwm^m&xx 2 wm. 
%Ltz. zcvmmT&cvm-&mff)miz®t<miiz 

Srt±5(Cft7. 5-8. 0?*ofc. 
[ 0 0 3 8] #0'C\ M^^fftU '- icftL -Cf4. 75 

50 Klfffi<7)ff$ : 1 . 5mmXtg : 2 . 5 mm. J|£ : *^5 
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-Mi40mm/mintLt. ^tlKLTW 

ffSL#fiii|5it<Sit^t-j;3ti 20-1 sok 
[0 0 5 9] Jt^fttft l o o-CtfMRaSKS-p 

s ^ m £?> is 
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1 2 

fcS-tJ: -3 . 0-8. 5%T*ofc. 

[ o o 6 o 3 ^lt. mA,mm.<n$mmmft 

[006 1] 
[HI] 
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OW : AW : <f"P*j& XE|I : 
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